® 



Europ£iisches Patentamt 
European Patent Office 
Office europeen des brevets 



(5) Publication number: 



0 453 003 B1 



® EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 05.10.94 @ Int. CI CI I D 3/39,0070 311/16 
(21) Application number: 91200427.2 
© Date of filing: 28.02.91 



® Bleach catalysts and compositions containing same. 





Priority: 16.03.90 US 494713 


(3) 


Proprietor: UNILEVER N.V. 








Weena 455 




Date of publication of application: 


® 


NL-3013 AL Rotterdam (NL) 




2ai0.91 Bulletin 91/43 


Designated Contracting States: 








CH DE ES FR IT U NL SE 




Publication of the grant of the patent: 








05.10.94 Bulletin 94/40 


Proprietor: UNILEVER PLC 








Unilever House 


0 


Designated Contracting States: 




Blackfrlars 




OH DE ES FR GB IT Li NL SE 




P.O. Box 68 






® 


London EC4P 4BQ (GB) 




References cited: 


Designated Contracting States: 




EP-A- 0 446 982 




GB 




DE-A- 1 230 785 


© 






US-A- 3 245 913 


Inventor: Batal, David John 








45 River Road 




CHEMICAL ABSTRACTS, vol. 81, 1974, Co- 




Edgewater, NJ 07020 (US) 




lumbus, Ohio, US; abstract no. 37363, 




Inventor: Madison, Stephen Alain 








45 River Road 




CHEMICAL ABSTRACTS, vol. 80, 1974, Co- 




Edgewater, NJ 07020 (US) 




lumbus, Ohio, US; abstract no. 11213, & JP- 








A-7308925 (Kumiai Chemical industry) 3 








febr.1973. 


® Representative: Kan, Jacob Hendrik, Dr. et al 








Unilever N.V. 




CHEMICAL ABSTRACTS, vol. 108, 1988, Co- 




Patent Division 




lumbus, Ohio, US; abstract no. 131281, & 




P.O. Box 137 




SU-A-1 325044 (V.i.NaddaIca et ai.) 




NL-3130 AC Viaardingen (NL) 



CD 

to 



CO 

m 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

13.10/3.09/3.3.3) 



EP 0 453 003 B1 



J.-AMER.-CMEM.-SOC. vol.-102,-12 March 

1980; pagek& 2000 - 2005; RA. DAVIS ET AL.: 
'Chemistry of Oxaziridines' 



2 



EP 0 453 003 B1 



Description 

1 . Field of the Invention 

5 The Invention relates to novel bleach catalysts, compositions containing same and a method for using 
these catalysts in detergent compositions, especially for cleaning fabrics. 

2. The Related Art 

TO Many household and personal care products are formulated with an active oxygen-releasing material to 
effect removal of stain and soil. Oxygen-releasing materials have an important limitation; their activity is 
extremely temperature-dependent. Temperatures in excess of 60 "C are normally required to achieve any 
bleach effectiveness in an aqueous wash system. Especially for cleaning fabrics, high temperature 
operation is both economically and practically disadvantageous. 

75 The art has partially solved the aforementioned problem through the use of activators. These activators, 
also known as bleach precursors, often appear in the form of carboxylic acid esters. In an aqueous liquor, 
anions of hydrogen peroxide react with the ester to generate the corresponding peroxyacid which oxidizes 
the stained substrate. Commercial application of this technology is found in certain fabric bleaching 
detergent powders incorporating sodium nonanoyloxybenzene sulfonate. This activator is typical of a class 

20 that features a phenol sulfonate leaving group; see U.S. Patent 4.412,934 (Chung at al.). 

While carboxylic acid ester activators and the like are often effective, they are not catalytic. Once the 
ester has been perhydrolyzed, it can no longer be recycled. Accordingly, relatively large amounts of 
activator are necessary. Amounts as high as 8% may be necessary In a detergent formulation for bleaching 
fabrics. Cost for these relatively expensive activators is of major concern at such levels. 

25 Outside the context of consumer products, there have been reports of catalytic oxidizing agents. F.A. 
Davis and co-workers, in a series of articles, reported preparation of a new class of stable oxidizing agents, 
namely 2-arenesulfonyl-3-aryl-oxaziridines. See Davis. Nadir, and Kluger, J.C.S. Chem. Comm. 1977. 25 ; 
Davis, Lamendola Jr., Nadir. Kluger, Sederjarn, Panunto, Billmers, Jenkins Jr.. Turchi, Watson, Chen and 
Kimura, J. Amer. Chem. Soc. 1980. 102, 2000; and Davis, Chattopadhay, Towson, Lai and Reedy. J. Org. 

30 Chem . 1988, 53, 2087. These oxaziridlnes were prepared by peracid or monopersulfate oxidation of a 
corresponding sulfonimine under alkaline conditions. In late 1988, Davis published a paper entitled 
"Selective Catalytic Oxidation of Sulfides to Sulfoxides Using N-sulfonyloxaziridines", J. Org. Chem. 1988, 
53, 5004. Therein described is a system where sulfonimine reacts with monopersulfate to generate an in 
situ oxaziridine in a toluene-water biphasic mixture. Oxaziridine then converts the sulfide to a sulfoxide and 

35 generates starting sulfonimine, thereby rendering the process catalytic In nature. Earlier reports of the 
preparation of sulfonimines can be found in DE 1230 785 which discloses the preparation of materials of 
formula: 

Ri-S02-N = CH-R2 

40 

where Ri is an aryl radical and R2 is preferably a halogen substituted alkyi or aryl radical. References to 
the preparation of azomethine derivatives of arenesulfonimlnes. N-arylsulfonimines and N-benzylideneben- 
zene sulfonimines can be found in Chemical Abstracts, vol. 81. 37363; vol. 80. 11213 and vol. 108. 131281, 
respectively. Beyond use as a synthetic tool, there is no suggestion in these references of any possible 
45 application for sulfonimine chemistry to the problem of removing stain in consumer applications, such as in 
cleaning fabrics. 

The use of sulfonimine type materials In detergent bleaching compositions has been disclosed in US 3 
245 913. However, this reference is concemed with a very specific type of sulfonimine having an acyl 
group, le, a material of general formula 

50 

R-SO2-NR-CRO. 

It is an object of the present invention to provide novel bleach catalysts and detergent compositions 
containing such catalysts that operate over a wide temperature range including that of under 60 • C. 
55 It is another object of the present invention to provide novel bleach catalysts which are effective at 
relatively low concentrations, thereby achieving a quite cost-effective stain removal system. 

A further object of the present invention is to provide a method for bleaching stained substrates such as 
clothes, household hard surfaces including sinks, toilets and the like, and even dentures. 
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Other objects of the present invention will become apparent through the following summary, detailed 

discussion and examples. 



SUMMARY OF THE INVENTION 

5 

A bleaching composition Is provided comprising: 

( i) from about 1 to about 60% by weight of a peroxygen compound; 

( ii) from about 0.05 to about 10% of an oxygen transfer agent whose structure Is: 

10 R^R2C = NSQ2R3 
wherein: 

R^ may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
phenyl, aryl, heterocyclic ring, alkyi and cycloalkyi radicals; 
75 R^ may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 

phenyl, aryl. heterocyclic alkyI, cycloalkyi, R^C = NS02R3, nitro. halo, cyano. alkoxy, keto. carboxylic, and 
carboalkoxy radicals; 

may be a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyI, cycloalkyi, nitro. halo and cyano radicals; 
20 R^ with R2 and R^ with R^ may respectively together form a cycloalkyi. heterocyclic, and aromatic 

ring system; and 

(iil) from about 0.5 to 50% of a surfactant. 

Additionally, there is provided a method for bleaching a stained substrate comprising the step of 
applying to the stained substrate an aqueous solution comprising a peroxygen compound and an oxygen 
25 transfer agent whose structure is R^R^C = NS02R^, with radical groups as defined above, the mole ratio of 
peroxygen compound to oxygen transfer agent being from about 250:1 to about 1 :2. 

Certain novel compounds are also provided whose structure is R^R2C=NS02R^, having radical groups 
as defined above, with the proviso that at least one of R\ R^, R3 is substituted with a water-sol ubili zing 
functional group. Typical water-solubilizing groups include carboxylic acid, phosphoric acid, phosphonic 
30 acid, sulfuric acid, sulfonic acid, and, especially, their salt derivatives. 

DETAILED DESCRIPTION 

It has been found that sulfonimines can operate as catalysts on peroxygen compounds to transfer active 
35 oxygen to stains. Consumer and industrial articles can effectively be bleached to remove stains present on 
such articles. Thus, sulfonimine chemistry is more than a synthetic curiosity as in the conversion of sulfides 
to sulfoxides reported by Davis et al. Unlike the Davis et al. biphasic system that requires an organic 
solvent, sulfonimines can be devised for use in completely aqueous wash systems. 

Sulfonimines covered by the present invention are those whose structure is: 

40 

R^R2C = NS02R^ 
wherein: 

R^ may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
45 phenyl, aryl, heterocyclic ring, alkyI, and cycloalkyi radicals; 

R^ may be a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
phenyl, aryl, heterocyclic ring, alkyl. cycloalkyi, R^C = NS02R3 nitro, halo, cyano, alkoxy, keto, carboxylic 
and carboalkoxy radicals; 

R^ may be a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 
50 heterocyclic ring, alkyl, cycloalkyi, nitro, halo, and cyano radicals; and 

Ri with R2 and R^ with R^ may respectively together form a cycloalkyi, heterocyclic or aromatic ring 
system. 

Often advantageous are sulfonimines having at least one of H\ R^, R^ substituted with a water- 
solubilizing functional group. These functional groups may be selected from carboxylates, phosphates, 
55 phosphonates. sulfates, sulfonates in acid or salt form. Suitable salts include those whose counter-ions are 
selected from alkali metal, ammonium, and Cz-Ce alkanotammonium anions. 

Amine functional groups may also be incorporated into R\ R^ or R^ to provide water-solubilization of 
the sulfonimines. An example combining the amine and heterocyclic structure Is that of pyridine. 
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A water-solubilizing functional group is one which renders the sulfonimines soluble to the extent of at 
least 2 mg/l. preferably at least 25 mg/l, optimally at least 250 mg/l by weight in water at 25 'C. 

Heterocyclic rings according to this invention include cycloaliphatic and cycloaromatic type radicals 
incorporating an oxygen, sulfur and/or nitrogen atonr^ within the ring system. Representative nitrogen 
heterocycles Include pyridine, morpholine, pyrrole. Imidazole, triazole, tetrazole, pyrrolidine, piperidine and 
piperazine. Suitable oxygen heterocycles include furan, tetrahydrofuran and dioxane. Sulfur heterocycles 
may include thiophene and tetrahydrothiophene. Among the various heterocycles. It has been found that 
those incorporating nitrogen are the most active. 

The term "substituted" is defined In relation to R\ R^, R3 as a substituent which is a nitro, halo, cyano, 
C1-C20 alkyi, amino, aminoalkyi, thioalkyi, sulfoxyalkyi, carboxyester. hydroxy, Ci-Czo alkoxy. polyalkoxy 
and Ci-C*o quaternary di- or tri-alkylammonium function. 

Novel sulfonimine compounds are described below wherein R^ Is hydrogen. R^ is phenyl with an X 
substituent, and is phenyl with an Y substituent. Very often X and Y groups are water-solubilizing groups, 
most commonly being carboxylic acid or salts thereof. Representative structures are as follows: 



20 
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Illustrative of cycloaromatic and of heterocyclic nitrogen ring sulfonimines are the respective SULF 1 1 
and SULF 12 whose structures are outlined below. 
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The following further compounds are illustrative of sulfonimines within the present invention. 
N-Benzylidenebenzenesulfonamide 
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N-(4-Methylsulfinylbenzylidene)benzen6$ulfonamide 

N-(4-l^etliyi^lfonyJ6enz^ ' 

N-(3-Pyridinylmethylene)benzenesulfonamlde 
N-(4-Pyridinylmethylene)benzenesulfonamide 
N-(2-Pyridinylmethylene)benzenesulfonamide 
N-Benzylidene-3-pyridinesulfbnamide 

3-Trimethylammoniomethyl-1 ,2-benzisothiazole-1 .1 -dioxide chloride salt 
1 .2-Benzisothiazole-l ,1 -dioxide 

N-(N-Methyl-3-pyridlnylmGthylene)ben2enesulfonamide chloride salt 
N-(4-Trimethylammoniobenzylidene)benz6n6Sulfonamine chloride salt 
N-Benzylidene-4-trimethylammoniobenzenesulfonamide chloride salt 
N-(4'-Cholyloxycarbonylbenzyndene)benzenesulfonannide chloride salt 
N-Benzylidene-4-cholyloxycarbonylbenzenesulfonamide chloride salt 
N-(4-Sulfoethylcarbonylbenzylidene)benzenesulfonamlde sodium salt 
N-( -Methylbenzylidene)benzenesulfonamide 
Methyl N-(p-tolylsulfonyl)iminoacetate 
Phenylsulfonyliminoacetic acid 
N-lsopropytidenebenzenesulfonamide 
N-Benzylidenemethanesulfonamide 
N-(4-Carboxybenzylidene)methane$ulfonamide 
N-Benzylidenetrifluoromethanesulfonamide 
N-(2,2,3,3,4,4,4-Heptafluorobutylidene)benzene sulfonamide 
N-(4-Dimethylsulfoniumbenzylidene)benzenesulfonamide chloride salt 
N-(2-Furfurylidene)-4-carboxyben2enesulfonamide 
N-(2-Pyrro)ylmethylene)benzenesulfonamide 
N-(4-Phenoxycarbonylbenzylidene)-4-carboxybenzene sulfonamide 
N-(2.6-Dicarboxy-4-pyridinylmethylene)benzene sulfonamide disodium salt 

The foregoing oxygen transfer agents may be incorporated into detergent bleach compositions along with a 
further essential component which is a peroxygen compound capable of yielding peroxide anion in an 
aqueous solution. 

Amounts of oxygen transfer agent suitable for the present invention may range from about 0.05 to 10%, 
preferably from about 0.2 to 5%, optimally between about 0.5% and 1.5% by weight of the composition. 

The peroxygen compound may be present from about 1% to 65%, preferably from about 1.5% to 25%, 
optimally between about 2% and 1 0% by weight. 

The molar ratio of peroxide anion (or a peroxygen compound generating the equivalent amount of 
peroxide anion) to oxygen transfer agent will range from about 250:1 to 1:2, preferably about 100:1 to 1:1, 
optimally between about 25:1 to 2:1. 

Peroxide anion sources are well known in the art. They include the alkali metal peroxides, organic 
peroxides such as urea peroxide, and inorganic persalts, such as the alkali metal perborates, percarbonates, 
perphosphates, persilicates and persulfates. Mixtures of two or more such compounds may also be suitable. 
Particularly preferred are sodium perborate tetrahydrate and, especially, sodium perborate monohydrate. 
Sodium perborate monohydrate is preferred because it has excellent storage stability while also dissolving 
very quickly in aqueous solutions. 

Alkylhydroperoxides are another suitable class of peroxygen compounds. Examples of these materials 
include cumene hydroperoxide and t-butyl hydroperoxide. 

Organic peroxy acids may also be suitable as the peroxygen compound. Such materials have a general 
formula: 



O 
It 

Ho-o«c-R-y 

wherein R is an alkyfene or substituted alkylene group containing from 1 to about 22 carbon atoms or a 
phenylene or substituted phenylene group, and Y is hydrogen, halogen, alkyi, aryt or 
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75 



o o 

II M 

-C-OH or -C-O-OH 



The organic peroxy acids usable in the present invention can contain either or two peroxy groups and can 
be either aliphatic or aronfiatic. When the organic peroxy acid is aliphatic, the unsubstituted acid has the 
general formula: 

O 
II 

HO-0-C-(CH2)n-^ 

where Y can be, for example, H. CH3. CH2CI. COOH. or COOOH; and n is an integer from 1 to 20. 
When the organic peroxy acid Is aromatic, the unsubstituted acid has the general formula: 



O 

20 II 

HO-O-C-C6H4-Y 

wherein Y is hydrogen, alkyl. alkylhalogen. halogen, or COOH or COOOH. 
25 Typical monoperoxy acids useful herein include alkyl peroxy acids and aryl peroxy acids such as: 
( i) peroxybenzoic acid and ring-substituted peroxybenzoic acids, e.g. peroxy-a-naphthoic acid; 
( ii) aliphatic, substituted aliphatic and arylalkyi monoperoxy acids, e.g. peroxylauric acid, peroxystearic 
acid, and N.N-phthaloylaminoperoxycaproic acid. 
Typical diperoxy acids useful herein include alkyl diperoxy acids and aryldiperoxy acids, such as: 
30 (iii) 1,12-diperoxydodecanedioic acid; 
( iv) 1 ,9-diperoxyazelaic acid; 

( v) diperoxy brassy lie acid; di peroxy sebacic acid and diperoxyisophthalic add; 
( vi) 2-decy Idiperoxy butane- 1 ,4-dioic acid; 
(vil) 4,4'-sulfonylbisperoxybenzoic acid. 
35 Particularly preferred organic acids are peracetic acid, monoperoxyphthalic acid (magnesium salt 
hexahydrate), and diperoxydodecanedioic acid. Under certain circumstances, hydrogen peroxide Itself may 
directly be employed as the peroxygen compound. 

Bleach systems of the present invention may be employed for a wide variety of purposes, but are 
especially useful in the cleaning of laundry. When intended for such purpose, the peroxygen compound and 
40 oxygen transfer agent of the present invention will usually also be combined with surface-active materials, 
detergency builders and other known ingredients of laundry detergent formulations. 

The surface-active material may be naturally derived, or synthetic material selected from anionic, 
nonionic, amphoteric, zwitterionic, cationic actives and mixtures thereof. Many suitable actives are commer- 
cially available and are fully described in the literature, for example in "Surface Active Agents and 
45 Detergents", Volumes I and II. by Schwartz, Perry and Berch. The total level of the surface-active material 
may range up to 50% by weight, preferably being from about 0.5 to 40% by weight of the composition, 
most preferably 4 to 25%. 

Synthetic anionic surface-actives are usually water-soluble alkali metal salts of organic sulphates and 
sulphonates having alkyl radicals containing from about 8 to about 22 carbon atoms. 

50 Examples of suitable synthetic anionic detergent compounds are sodium and ammonium alkyl sul- 
phates, especially those obtained by sutphating higher (Cs-Cis) alcohols produced, for example, from tallow 
or coconut oil; sodium and ammonium alkyl (C9-C20) benzene sulphonates, sodium alkyl glyceryl ether 
sulphates, especially those ethers of the higher alcohols derived from tallow or coconut oil and synthetic 
alcohols derived from petroleum; sodium coconut oil fatty acid monoglyceride sulphates and sulphonates; 

55 sodium and ammonium salts of sulphuric acid esters of higher (Ca-Cis) fatty alcohol-alkylene oxide, 
particularly ethylene oxide, reaction products; the reaction products of fatty acids such as coconut fatty 
acids esterifred with iselhionic acid and neutralized with sodium hydroxide; sodium and ammonium salts of 
fatty acid amides of methyl taurine; alkane monosulphonates such as those derived by reacting alpha- 
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olefins (C8-C20) with sodium bisulphite and those derived by reacting paraffins with SOz and CI2 and then 
hydrolyzing witti^base td~pTdduce~a~random-sulphonate;-sodium-and-ammonium-G7-C^ 
cinates; and olefin sulphonates. which term is used to describe the material made by reacting olefins, 
particularly C10-C20 alpha-oleflns, with SO3 and then neutralizing and hydrolyzing the reaction product. The 

5 preferred anionic detergent compounds are sodium (Cn-Cis) alkylbenzene sulphonates, sodium (Cie-Cis) 
all<yl sulphates and sodium (Cie-Cis) alky! ether sulphates. 

Examples of suitable nonlonic surface-active compounds which may be used, preferably together with 
the anionic surface-active compounds, include in particular the reaction products of alkylene oxides, usually 
ethylene oxide, with alkyi (C6-C22) phenols, generally 5-25 EO, i.e. 5-25 units of ethylene oxide per 

10 molecule; the condensation products of aliphatic (Cs-Cis) primary or secondary linear or branched alcohols 
with ethylene oxide, generally 2-30 EO. and products made by condensation of ethylene oxide with the 
reaction products of propylene oxide and ethylene diamine. Other so-called nonionic surface-actives include 
alkyI polyglycosides, long chain tertiary amine oxides, long chain tertiary phosphine oxides and dialkyi 
sulphoxides. 

75 Amphoteric or zwitterionic surface-active compounds can also be used In the compositions of the 
invention but this is not normally desired owing to their relatively high cost If any amphoteric or zwitterionic 
detergent compounds are used, it is generally in small amounts in compositions based on the much more 
commonly used synthetic anionic and nonionic actives. 

Soaps may also be incorporated into the compositions of the invention, preferably at a level of less than 

20 30% by weight. They are particularly useful at low levels in binary (soap/anionic) or ternary mixtures 
together with nonionic or mixed synthetic anionic and nonionic compounds. Soaps which are used are 
preferably the sodium, or less desirably potassium, salts of saturated or unsaturated C10-C24 fatty acids or 
mixtures thereof. The amount of such soaps can be varied between about 0.5% and about 25% by weight, 
with lower amounts of about 0.5% to about 5% being generally sufficient for lather control. Amounts of soap 

25 between about 2% and about 20%, especially between about 5% and about 15%, are used to give a 
beneficial effect on detergency. This Is particularly valuable in compositions used in hard water when the 
soap acts as a supplementary builder. 

The detergent compositions of the invention will normally also contain a detergency builder. Builder 
materials may be selected from (1) calcium sequestrant materials, (2) precipitating materials. (3) calcium 

30 ion-exchange materials and (4) mixtures thereof. 

In particular, the compositions of the Invention may contain any one of the organic or inorganic builder 
materials, such as sodium or potassium tripolyphosphate, sodium or potassium pyrophosphate, sodium or 
potassium orthophosphate, sodium the sodium salt of nitrilotriacetic acid, sodium carbonate, citrate, 
carboxymethylmaionate. carboxymethyloxy succinate, tartrate mono- and di-succinates, oxydisuccinate. cry- 

35 stalline or amorphous alumlnosilicates and mixtures thereof. 

Polycarboxyllc homo- and co-polymers may also be included as builders and to function as powder 
structurants or processing aids. Particularly preferred are polyacrylic acid (available under the trademark 
Acrysol from the Rohm and Haas Company) and acrylic-maleic acid co-polymers (available under the 
trademark Sokalan from the BASF Corporation) and alkali metal or other salts thereof. 

40 These builder materials may be present at a level of, for example, from about 1 to 80% by weight, 
preferably from 10 to 60% by weight. 

Upon dispersal in a wash water, the initial amount of peroxygen compound should range anywhere from 
about 0.05 to about 250 ppm active oxygen per liter of water, preferably between about 1 to 50 ppm. Within 
the wash media, the amount of oxygen transfer agent initially present should be from about 0.01 to about 

45 300 ppm, preferably from about 5 to 100 ppm. Surfactant should be present in the wash water from about 
0.05 to 1.0 grams per liter, preferably from 0.15 to 0.20 grams per liter. When present the builder amount 
will range from about 0.1 to 3.0 grams per liter. 

Apart from the components already mentioned, the detergent compositions of the invention can contain 
any of the conventional additives in the amounts in which such materials are normally employed in 

50 detergent compositions. Examples of these additives include lather boosters such as alkanolamides, 
particularly the monoethanolamides derived from patmkernel fatty acids and coconut fatty acids, lather 
depressants such as alkyl phosphates and silicones, anti-redeposition agents such as sodium carbox- 
ymethylcellulose and alkyl or substituted alkylcellulose ethers, stabilizers such as ethylene diamine 
tetraacetic acid and phosphonic acid derivatives (Dequest ®, fabric softening agents, inorganic salts such as 

55 sodium sulphate, and. usually present in very small amounts, fluorescent agents, perfumes, enzymes such 
as proteases, cellulases, lipases and amylases, germicides and colorants. 

The oxygen transfer agents in combination with a peroxygen compound may be useful for removing 
stains both in consumer type products and for industrial applications. Among consumer products Incorporat- 
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ing this invention are laundry detergents, laundry bleaches, hard surface cleaners, toilet bowl cleaners, 
automatic dishwashing compositions and even denture cleaners. Stained consumer products benefiting from 
treatment with compositions of this invention may include clothes and other fabrics; household fixtures and 
appliances such as sinks, toilet bowls and oven ranges; tableware . such as drinking glasses, dishes, 

5 cookware and utensils; and even dentures. Hair colorants may also be formulated with the bleach 
composition of this invention. The bleaching system of this invention may also be applied to industrial uses 
such as for the bleaching of wood pulp. 

The system of the present invention may be delivered in a variety of product forms including powders, 
on sheets or other substrates, in pouches, in tablets, in aqueous liquids, or in non-aqueous liquids such as 

10 liquid non-ionic detergents. 

The following examples will more fully illustrate the embodiments of this invention. All parts, percent- 
ages and proportions referred to herein and In the appended claims are by weight unless othenA/ise 
illustrated. 

75 EXAMPLE 1 

Synthesis of N-Sulfonimines 

Sulfonimines used for the present Invention were prepared by a modified version of procedures set 
20 forth by Davis et al. Synthesis of the imines was accomplished by condensing commercially available 
aromatic aldehydes and sulfonamides. Thus, sulfonimines were prepared by heating equlmolar amounts of 
the requisite sulfonamide and aldehyde in eitfier toluene or chlorobenzene containing a catalytic amount of 
toluenesulfonic acid. Reaction vessels were either fitted with a drying tube (calcium sulfate) or with a 
nitrogen flow system. Any water formed from these condensations was removed by equipping the reaction 
25 vessels with a Soxhiet extractor containing 3A molecular sieves. Formation of product sulfonimines was 
monitored by TLC and NMR analyses. Complete reaction times varied from 1.5 hours to 2 days. The 
carboxysulfonlmine products were isolated by filtering the reaction mixtures at room temperature. Specific 
syntheses are outlined in the following examples which focus upon product yield and spectroscopic 
analyses. 

30 N-Benzylidenebenzenesulfonamide (SULF-13) was prepared by reacting an equimolar mixture of 
benzenesulfonamide and benzaldehyde diethyl acetal as described by Davis et al. in J. Amer. Chem. Soc. , 
1980, 102, 2000. 

EXAMPLE 2 

35 

N-(4-Carboxybenzy lidene)-4-chlorobenzenesulfonamide (SULF-1 ) 

A well-stirred slurry consisting of 4.64 g (31 mmol) of 4-carboxybenzaldehyde and 5.92 g (31 mmol) of 
4-chlorobenzenesulfonamide and 20 mg of p-toluenesulfonic acid (TsOH) in 130 mL of toluene was heated 
40 to reflux for a total of 5 hours. The water formed from the reaction was removed by a Soxhiet extractor 
packed with 3A molecular sieves as described above. The mixture was allowed to cool to room temperature 
and was filtered to provide 9.76 g (98%) of SULF-1 as a white powder: mp >245*C: IB (Nujol®) 3300-2300 
(br). 3090. 1689. 1616. 1168. 1013 cm"^; NMR (DSMO-d6. TMS ext standard. 60 MHz) 5 9.15 (s. 1). 8.01 
(S. 4), 7.79 (AB, 4. Jab = 11. Aj. = 16). 

45 

EXAMPLE 3 

N-(4-Carboxybenzylidene)benzenesulfonamide (SULF-2) 

50 In a manner similar to Example 2. 1.00 g (6.6 mmol) of 4-carboxyben2aldehyde. 1.05 g (6.6 mmol) of 
benzenesulfonamide and 20 mg of TsOH in 1 20 mL of toluene were heated for 2.5 hours to afford 1 .82 g 
(90%) of SULF-2 as a white powder; IR (Nujol®) 3400 - 2400 (br). 1680. 1605. 1283, 1160. 1083 cm*^; 
NMR (DMS0-d6. TMS ext std) 5 9.17 (s. 1), 8.1 - 7.3 (m, 9). 

55 
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EXAMPLE 4 



N-(4"Ghiorobenzylicl8ne)-4-Garboxybenzenesulfonannide.(SULF-3) . 

5 In a similar manner to Example 2, 4.00 g (29 mmol) of 4-chlorobenzaldehyde, 5.72 g (29 mmol) of 4- 
carboxyben'zenesulfonamide and 20 mg of TsOH in 150 mL of toluene were heated for 24 hours to provide 
6.60 g (71%) of SULF-3 as a light tan powder: IR (Nujol®) 3400-2500 (br). 1685. 1595. 1285. 1215. 1005 
cm-'; 'H NMR (DMSO-d6. TMS ext std) 6 9.15 (s, 1), 8.2 - 7.3 (m. 8). 

10 EXAMPLE 5 

N-Benzy lidene'4-carboxy benzenesulf onamide (SU LF-4) 

In the same manner as Example 2, 4.00 g (38 mmol) of benzatdehyde. 7.58 g (38 mmol) of 4- 
75 carboxybenzene sulfonamide and 20 mg of TsOH in 150 mL of toluene were heated for 36 hours to afford 
7.40 g (71%) of SULF-4 as a light tan powder: IR (Nujol®) 3800 - 2600 (br). 1685. 1600. 1283. 1155 cm-^ 
iR NMR (DMS0-d6, TMS ext std) 5 9.05 (s, 1). 8.2 - 7.2 (m. 9). 

EXAMPLE 6 

20 

N-(4-Carboxybenzylidene)-4-carboxybenzenesulfonamide (SULF-5) 

In the same manner as Example 2. 0.60 g (4 mmol) of 4-carboxybenzaldBhyde, 0.80 g (4 mmol) of 4- 
carboxybenzenesulfonamtde and 15 mg of TsOH in 80 mL of chlorobenzene under nitrogen were heated to 
25 provide 80% of SULF-5 as a light tan powder: IR (Nujol<S») 3400 - 2600 (br). 3082. 1688. 1614. 1160 cm-^ 
'H NMR (DMS0-d6. TMS ext std) S 9.17 (s, 1). 8^ - 7.8 (m, 8). 

EXAMPLE 7 

30 N-(4-Carboxybenzylldene)*3-nitrobenzenesulfonamide (SULF-6) 

In a similar manner to Example 2. 2.02 g (10 mmol) of 3-nitrobenzenesulfonamide. 1.50 g (10 mmol) of 
4-carboxybenzaldehyde and 20 mg of TsOH in 150 mL of toluene were heated for 5 hours to yield 3.23 g 
(97%) of SULF-6 as a white powder: IR (Nujol®) 3200 - 2500 (br), 1685, 1554. 1379. 1352. 1165 cm"^: ^H 
35 NMR (DMSO-d6. TMS ext std) 5 9.24 (s. 1). 8.47 (s, 1), 7.9 - 6.9 (m. 7). 

EXAMPLE 8 

N-(4-Gyanobenzylidene)-4-carboxybenzenesulfonamide (SULF-7) 

40 

In a similar manner to Example 2, 1.25 g (9 mmol) of 4-cyanobenzaldehyde, 1.91 g (9 mmol) of 4- 
carboxybenzenesulfonamlde and 20 mg of TsOH in 150 mL of chlorobenzene under nitrogen were heated 
for 18 hours to give 2.58 g (86%) of SULF-7 as a white powder: IR (Nujol®) 3400-2400 (br), 2224. 1682, 
1605. 1155 cm-^ ^H NMR (DMS0-d6, TMS ext std) S 9.35 (s. 1). 8.3 - 7.8 (m. 8). 

45 

EXAMPLE 9 

N-(4-Methoxybenzylidene)-4-carboxybenzenesulfonamide (SULF-8) 

50 In a similar . manner to Example 2. 1.28 g (9 mmol) of anisaldehyde. 1.89 g (9 mmol) of 4- 
carboxybenzene sulfonamide and 20 mg of TsOH in 150 mL of chlorobenzene and under nitrogen were 
heated for 4.5 hours to yield 2.86 g (96%) of SULF-8 as a white powder: IR (Nujol®) 3300 - 2700 (br). 1693. 
1601, 1584, 1155 cm-^ ^H NMR (DMSO-d6. TMS ext std) 5 8.91 (s. 1). 8.4 - 7,7 (m. 8). 3.92 (s, 3). 
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EXAMPLE 10 

N-(3-Hydroxyben2ylidene)-4-chloroben2enesulfonamide (SULF-9) 

5 In a similar manner to Example 2, 1.24 g (10 mmol) of S-hydroxybenzaldehyde, 1.94 g (10 mmol) of 4- 

chlorobenzenesulfonamide and 20 mg of TsOH in 150 mL of toluene were heated for 12 hours to give 0.29 
g (10%) of SULF-9 as a brown powder: IR (Nujol®) 3400. 1658. 1556. 1458. 1155. 1025 cm"'; NMR 
(DMSO-d6. TMS ext std) fi 8.85 (s. 1). 8.73 (s. 1). 7.7 - 7.2 (m, 8). 

10 EXAMPLE 11 

N.N'-terephthalidene-bls-(4-carboxybenzenesulfonamide) (SULF-1 0) 

In a similar manner to Example 2, 0.50 g (4 mmol) of terephthaldicarboxaldehyde, 1.50 g (8 mmol) of 4- 
75 carboxybenzenesulfonamlde and 20 mg of TsOH in 100 mL of toluene were heated for 18 h to afford 90% 
of SULF-1 0 as a fine, light tan powder: IR (Nujol®) 3400 - 2400 (br). 3081. 1689. 1597, 1154. 719 cm^^ 
NMR (DMSO-dS. TMS ext std) 5 9.17 (s. 2). 8.3 - 7.8 (m. 12). 

EXAMPLE 12 

20 

3-Methyl>1 ,2-ben2lsothiazole-1 ,1 -dioxide (SULF-1 1 ) 

This cyclic sulfonlmlne was prepared by reacting saccharin with 2 equivalents of methyllithium in 
tetrahydrofuran according to a procedure described In the Journal of the Chemical Society. Perkin I . 2589 
25 (1974). 

EXAMPLE 13 

N-(3-Pyridinylmethylene)-4-chlorobenzenesulfonamide (SULF-1 2) 

30 

In a similar manner to Example 2, 18.5 mmol of 3-pyridinecarboxaldehyde, 18.5 mmol of 4-chloroben- 
zenesulfonamide and 20 mg of TsOH in 100 mL of toluene reacted under reflux conditions to afford SULF- 
12 in 65% yield and high purity: NMR (DSMO-d6. TMS ext std) 6 9.3 (s. 1). 9.2 (d. 1). 8.9 (m. 1). 8.4 (m, 
1). 8.0-7.8 (AB. 4). 

35 

EXAMPLE 14 

Activation of Monopersulfate and Peracids by Sulfonimines 

40 Bleaching studies were conducted by comparing the performance of a common bleach (such as 
monopersulfate) with and without the presence of sulfonimine. In this regard, the stain removal observed 
without the intervention of sulfonimines served as an experimental blank and the amount of stain removal by 
the sulfonimine containing system constituted activation of a given bleach. 

Stain bleaching experiments were conducted in a Terg-O-Tometer in 500 mL of milli-Q water using two 
45 tea-stained cotton cloths measuring 3x4 inches. In a typical test. 0.75 g of Surf ® was added to the 
system and the pH of the solution was constantly buffered to the indicated level by the addition of dilute 
aqueous sodium hydroxide or hydrochloric acid. A given oxidant was added to the system, followed by an 
appropriate amount of sulfonimine. Washes were carried out at 40* C for 15 minutes. 

Stain bleaching was measured reflectonietrically using a Colorgard System/05 Reflectometer. Bleaching 
50 was indicated by an Increase in reflectance, reported as A R. In general, a A R of one unit is perceivable in 
a paired comparison while a A R of two units is perceivable monadically. 

Results of activation using SULF-1 with OXONE ® (ex DuPont, a trisalt of the following composition 
2KHS05/KHS04/K2SO*) are reported In Table I. As can be seen, a relatively high level of monopersulfate 
(about 100 ppm active oxygen) provided only 3.2 units of bleaching. However, when accompanied by a low 
55 level of sulfonimine the overall bleaching performance was elevated to 12.2 units, an activation of 280% 
over monopersulphate alone. 

In a similar experiment, peracetic acid (about 50 ppm active oxygen) provided only 3.1 units of 
bleaching. The effectiveness was increased to 12.9 units by inclusion of a low level of SULF-1. The stable 
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peracid H48 (monoperoxyphthallc acid, magnesium salt hexahyd rate) displayed no stain removal on its own. 
-However— when-acGompanied— by— only— 3-x_1.0z:j_M_sulf oni mine , almost 4 units of activation occurred. 
Analogously, the bleacHihg performance of the stable diperoxydodecanediolc acid (DRDA) was essentially 
doubled by incorporating a small amount of SULF-1. 

TABLE I 



75 



Activation Using SULF-1 


"0" Source 


PH 


[SULF]x 10-*M 


["0"] x10-*M 


A R "O" 


A R SULF 


Oxone (KHSOs) 


8.5 


6.2 


52.0 


3.2 


12.2 


Peracetic Acid 


9-10 


6.2 


31.0 


3.1 


12.9 


H48 


9.5 


3.0 


4.8 


-0.7 


3.4 


DPDA 


9.5 


3.0 


3.0 


3.4 


6.1 



A hydrophobic spaghetti stain was prepared by treating cotton cloths with spaghetti sauce. Removal of 
this stain was measured reflectometrically as described at)ove. Bleaching of this oily stain is reported as 
AAB. i.e.AAB = (Reflectance of stained fabric washed with sulfonimine/H48-reflectance of stained fabric 
20 before washing) - (reflectance of stained fabric washed with H48 alone reflectance of stained fabric before 
washing). 

The results using N-Benzylidenebenzenesulfonamide (SULF-1 3) as activator in conjunction with 4.8 x 
10-4 M H48 in Surf ® at pH 9.5 and 40*C (15 minute wash time) are shown In Table II. 

25 TABLE II 



Bleaching of Spaghetti Stain by SULF-1 3/H48 System 


[SULF] x10-*M 


AAB 


3.0 


2.7 


1.0 


2.4 


0.5 


1.6 



36 From the above results it is demonstrated that simple common oxidants give rise to enhanced 
bleaching brought about by the inclusion of relatively small amounts of sutfonimines. 

Claims 

40 1. A detergent-bleaching composition comprising: 

(i) from 1 to 60% by weight of a peroxygen compound; 

(ii) from 0.05 to 1 0% of an oxygen transfer agent whose structure is: 

Rm2C = NS02R3 

46 

wherein: 

is a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
phenyl, aryl. heterocylic ring, alkyi and cycloalkyi radicals; 

r2 is a substituted or unsubstituted radical selected from the group consisting of hydrogen, 
50 phenyl, aryL heterocyclic ring, alkyl. cycloalkyi. RX = NS02R^. nitro. halo, cyano. alkoxy. keto, 

carboxylic, and carboalkoxy radicals; 

r3 is a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 
heterocyclic ring, alkyl, cycloalky, hitro, halo and cyano radicals; 

The substituent on R\ R^ and R^, if present, is a water solubillzing functional group or a 
55 functional group selected from nitro, halo, cyano, Ci-Cao alkyl, amino, aminoalkyi, thioalkyi, sulfox- 

yalkyl, carboxyester, hydroxy, C1-C20 alkoxy, polyatkoxy, Ci-C*o quaternary di- or tri-alkylam- 
monium functional units, or 

R^ with R^ and R^ with R^ may respectively together form a cycloalkyi. heterocylic. and aromatic 
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ring system; and 

(iii) from about 0.5 to 50% of a surfactant. 

2. A composition according to Claim 1 , further comprising from 1 to 80% of a detergent builder. 

3. A composition according to Claim 1, further comprising an enzyme selected from the group consisting 
of proteases, cellulases. lipases, amylases and mixtures thereof. 

4. A composition according to Claims 1-3 wherein the peroxygen compound is present In an amount from 
1 .5 to 25% and the oxygen transfer agent is present in an amount from 0.2 to 5% by weight. 

5- A composition according to Claims 1-4 wherein the peroxygen compound is an inorganic material 
selected from the group consisting of perborate, percarbonate. perphosphate, persilicate and monoper- 
sulphate salts. 

6. A composition according to Claims 1-4 wherein the peroxygen compound is an organic peroxyacid. 

7. A composition according to Claims 1-6 wherein at least one of R\ and is substituted with a water 
solubllizing functional group. 

8. A composition according to Claim 7 wherein the water solubilizing functional group is selected from the 
group consisting of carboxylic acid, phosphoric acid, phosphonic acid, sulfuric acid, sulphonic acid and 
salts thereof. 

9. A composition according to Claim 1 wherein said quaternary alkylammonium functional unit is a cholyl 
group. 

10. A composition according to Claims 1 to 9 wherein the oxygen transfer agent is selected from the group 
consisting of N-(4-carboxybenzylidene)-4-chlorobenzene sulfonamide. N-(4-carboxybenzylidene)-ben- 
zene sulfonamide, N-(4-chlorobenzylldene)-4-carboxybenzaldehyde, N-benzylidene-4-carboxyben2ene 
sulfonamide, N-(4-carboxybenzylidene)-4-carboxybenzenesulfonamide, N-4-(carboxybenzylidene)-3- 
nitrobenzenesulfonamide, N-(4-cyanobenzylidene)-4-carboxyben2enesulfonamide, N-(4-methoxyben- 
zylidene)-4-carboxybenzenesulfonamide, N-(3-hydroxybenzylidene)-4-chlorobenzenesulfonamide, N,N'- 
terephthalidene-bis-(4-carboxybenzenesulfonamide). 3-methy 1-1 .2-benzisothiazole-1 .1 -dioxide. N-Ben- 
zylidenebenzene sulfonamide. 1 .2-ben2isothiazole-1 .1 -dioxide and N-(3-pyridinylmethylene) ben- 
zenesulfonamide. 

11. A compound whose structure is: 
Rm2C = NS02R3 

wherein: 

Ri is a substituted or unsubstituted radical selected from the group consisting of hydrogen, phenyl, 
aryl, alkyi and cycloalkyi radicals; 

R2 is a substituted or unsubstituted radical selected from the group consisting of hydrogen, phenyl, 
aryl, alkyl. cycloalkyi. R'C = NS02R^. nitro. halo, cyano. alkoxy. keto. carboxylic and carboalkoxy 
radicals; 

R3 is a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl. alkyl. 
cycloalkyi. nitro, halo, and cyano radicals: or 

W with R2 and R^ with R^ may respectively together form a cycloalkyi and aromatic ring system; 
and wherein at least one of R\ R^ and R^ contains a water-solubulizing functional unit selected from the 
group consisting of carboxylic acid, phosphoric acid, phosphonic acid, sulfuric acid, sulfonic acid, and 
salts thereof, and any further substitution of R\ R^, R^ is a functional unit selected from the group 
consisting of nitro. halo, cyano, C1-C20 alkyl, amino, aminoalkyl. thioalkyi, sulfoxyalkyl. carboxyester, 
hydroxy . C1-C20 alkoxy, pojyalkoxy. Ci-C+o quaternary di- or tri-alkyl ammonium radicals. 

12. A compound according to Claim 11 selected from N-(4-carboxybenzylidene)-4-chIorobenzene sulfon- 
amide. N-(4-carboxyt)enzylidene)benzenesulfonamide, N-(4-chlorobenzylidene-4-carboxybenzenesul- 
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fonamide. N-benzylidene-4-carboxyben2enesu!fonarDicle, N-(4-carboxybenzylidene)-4-carboxyben- 

zenesuifonamide— N>(4^carboxyben2ylidene)r3=nitrQbenzenesulfona^^ 

boxybenzenesulfbnamidis, N-(4^methoxybenzylidene)-4-carboxybenzenesulfonannide^ and N,N'-tereph- 
thalidene-bis-(4-carboxybenzenesulfonamide) 

5 

13. Use of a compound of formula: 
RiR2C = NS02R3 

10 wherein 

is a substituted or unsubstituted radical selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyt, and cycloalkyi radicals; 

R^ Is a substituted or unsubstituted radical selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyi, cycloalkyi, R^C=NS02R^, nitro, halo, cyano, alkoxy, keto, carboxyllc and 
T5 carboaikoxy radicals; 

is a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl. 
heterocyclic ring, alkyl, cycloalkyi, nitro, halo, and cyano radicals; or 

R^ with R2 and R^ with R^ may respectively together form a cycloalkyi. heterocyclic and aromatic 
ring system: and 

20 wherein at least one of R\ R^, R^ incorporates a water-sol ubili zing group and the further substituent 

on R\ R2 and R^, if present, is a functional group selected from nitro, halo, cyano, C1-C20 alkyl, amino, 
aminoalkyi, thioalkyl, sulfoxyalkyi, carboxyester, hydroxy, C1-C20 alkoxy, polyalkoxy, C1-C40 quaternary 
di- or tri-alkylammonium functional units as an oxygen transfer agent In a detergent-bleaching 
composition. 

25 

14. Use of an oxygen transfer agent according to claim 13 in an amount from 0.05 to 10% by weight of the 
detergent bleaching composition. 

15. Use of an oxygen transfer agent according to claims 13 or 14 wherein the water-solubilizing group is 
30 selected from carboxylic acid, phosphoric acid, phosphonic acid, sulfuric acid, sulfonic acid and salts 

thereof. 

16. Use of an oxygen transfer agent according to any one of claims 13 to 15 wherein the heterocyclic ring 
is a substituted or unsubstituted radical selected from pyridine, pyrrole, morpholine. imidazole, triazole. 

35 tetrazole, pyrrolidine, piperidine and piperazine radicals. 

17. A method for bleaching a stained substrate comprising the steps of applying to the stained substrate an 
aqueous solution comprising a peroxygen compound and an oxygen transfer agent of formula 
RiR2C = NS02R3 

40 wherein R'' is a substituted or unsubstituted radical selected from the group consisting of hydrogen, 

phenyl, aryl, heterocyclic ring, alkyl, and cycloalkyi radicals; 

R2 is a substituted or unsubstituted radical selected from the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl, cycloalkyi, R^C = NS02R^ nitro, halo, cyano, alkoxy, keto. carboxylic and 
carboaikoxy radicals; 

45 R3 is a substituted or unsubstituted radical selected from the group consisting of phenyl, aryl, 

heterocyclic ring, alkyl, cycloalkyi. nitro. halo, and cyano radicals; or 

R^ with R2 and R^ with R^ may respectively together form a cycloalkyi, heterocyclic and aromatic 
ring system; and 

wherein at least one of fV, R^, R3 incorporates a water-solubilizing group and the further substituent 
50 on H\ R2 and R^. if present, is a functional unit selected from nitro. halo, cyano. C1-C20 alkyl. amino, 
aminoalkyi, thioalkyl, sulfoxyalkyi, carboxyester, hydroxy, C1-C20 alkoxy, polyalkoxy, C1-C40 quaternary 
di- or tri-alkyl ammonium functional units the mole ratio of peroxygen compound to oxygen transfer 
agent being from 250:1 to 1 :2. 

55 Patentanspriiche 

1. Bleichende Waschmittelzusammensetzung, umfassend: 
(I) 1 bis 60 Gew.-% einer Persauerstoffverbindung; 
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(ii) 0,05 bis 10 % eines SauerstoffQbertragungsmittels der Struktur: 
Rm2C = NS02R3 
5 worin: 

einen substituierten Oder unsubstituierten Rest, ausgewahtt aus der Gruppe, bestehend aus 
Wasserstoff-. Phenyl-, Aryl-, heterocyclischen Ring-, AlkyI- und Cycloalkylresten, bedeutet; 

R2 einen substituierten oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
Wasserstoff-, Phenyl-, Aryl-, heterocyclischen Ring-. AlkyI-, CycloalkyI-, RiC = NS02R^. Nitro-. Halo- 
10 gen-, Cyano-. Alkoxy-, Keto-, Carbonsaure- und Carbalkoxyresten. bedeutet: 

R3 einen substituierten oder unsubstituierten Rest ausgewahit aus der Gruppe. bestehend aus 
Phenyl-. Aryl-. heterocyclischen Ring-. AlkyI-, CycloalkyI. Nitro-. Halogen- und Cyanoresten. bedeu- 
tet; 

der Substltuent von R\ R^ und R^, falls vorllegend, eine wasserloslich machende funktlonelle 
IS Gruppe oder eIne funktionelle Gruppe. ausgewahit aus Nitro-. Halogen-. Cyano-. C1-C20 -AlkyI-, 

Amino-. Anninoalkyl-, ThioalkyI-. SulfoxyalkyI-, Carboxyester-, Hydroxy-, Ci -C2o-Alkoxy-. Polyaikoxy-, 
Ci-C*o-quaternaren Di- oder Trialkylammonium-funktionellen Ein-heiten, bedeutet oder 

R^ mit R2 bzw. R^ mit R^ zusammengenommen ein CycloalkyI-, heterocyciisches und aromati- 
sches Ringsystem darstellt: und 
20 (iii) etwa 0,5 bis 50 % eines Tensids. 

2. Mittel nach Anspruch 1. zusatzlich 1 bis 80 % eines Waschmittelbuilders umfassend. 

3. Mittel nach Anspruch 1. zusatzlich ein Enzym, ausgewahit aus der Gruppe, bestehend aus Proteasen. 
25 Cellulasen, Lipasen, Amylasen und Gennischen davon, umfassend. 

4. Mittel nach den AnsprQchen 1 bis 3, wobei die Persauerstoffverbindung in einer Menge von 1,5 bis 25 
% und das Sauerstoffubertragungsmittel in einer Menge von 0,2 bis 5 Gew.-% vorliegt. 

30 5. Mittel nach den Anspruchen 1 bis 4, wobei die Persauerstoffverbindung einen anorganischen Stoff, ^ 
ausgewShIt aus der Gruppe. bestehend aus Perborat-, Percartjonat-, Perphosphat-. Persilicat^ und 
Monopersulfatsalzen darstellt 

6. Mittel nach den AnsprQchen 1 bis 4. wobei die Persauerstoffverbindung eine organische Persauerstoff- 
35 saure ist. 

7, Mittel nach den Anspruchen 1 bis 6. wobei mindestens einer der Reste R\ R^ und R^ mit einer 
wasserloslich machenden funktionellen Gruppe substituiert ist 

40 8. Mittel nach Anspruch 7, wobei die wasserloslich machende funktionelle Gruppe. ausgewahit ist aus der 
Gruppe, bestehend aus Carbon-. Phosphor-. Phosphon-, Schwefel-. SulfonsSure und Salzen davon. 

9. Mittel nach Anspruch 1 , wobei die quaternare Alkylammonium-funktionelle Einhett eine Cholylgruppe 
ist. 

45 

10. Mittel nach den AnsprQchen 1 bis 9. wobei das Sauerstoffubertragungsmittel ausgewShlt ist aus der 
Gruppe. bestehend aus N-(4-Carboxybenzyliden)-4-chlorbenzolsulfonamid, N-(4-Carboxybenzyliden)- 
benzolsulfonamid, N-(4-Chlorbenzyliden)-4-carboxybenzaldehyd, N-Benzyliden-4-carboxybenzolsulfona- 
mid, N-(4-Carboxybenzyliden)-4-cartx)xybenzolsulfonamid, N-4-(Carboxybenzyliden)-3-nitrobenzolsulfo- 

50 namid. N-{4-Cyanoben2yliden)-4-carboxyben20lsulfonamid. N-(4-Methoxyben2yliden)-4-carboxyben20l- 
sulfonamid, N-(3-Hydroxybenzyliden)-4-chlorben20lsulfonamid. N.N*-Terephthaliden-bis-(4-carboxyben- 
zolsulfonamid), 3-Methyl-1 .2-benzisothiazol-1,1-dioxid, N-Benzylidenbenzolsulfonamid, 1 ,2-Ben2isothia- 
2ol-1,l-dioxid und N-(3-Pyridinylmethylen)benzolsulfonamid. 

55 11. Verbindung der Struktur: 

Rm2C=NS02R3 
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worin: 

R^-einen-substituierten-oder-unsubslituierten Jest._au^s aus der Gruppe, bestehend aus 

Wasserstoff-. Phenyl-, Aryl-. AlkyI- und Cycloalkylresten. bedeutett 

einen substituierten Oder unsubstituierten Rest, ausgewShlt aus der Gruppe, bestehend aus 
Wasserstoff-. Phenyl-, Aryl-, AlkyI-, CycloalkyI-, R^C = NS02R3, NItro-. Halogen-. Cyano-, Alkoxy-, Keto-, 
Carbonsaure- und Carbalkoxyresten, bedeutet; 

R^ einen substituierten oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
Phenyl-. Aryl-. AikyI-, CycloalkyI-. Nitro-. Halogen- und Cyanoresten, bedeutet; Oder 

R^ mit R2 bzw. R^ mit R^ zusammengenommen ein CycloalkyI- und aromatisches Ringsystem 
darstellen konnen; und wobei mindestens einer der Reste R\ R^ und R^ eine wasserloslich machende 
funktlonelle Einheit. ausgewahit aus der Gruppe, bestehend aus Carbon-, Phosphor-, Phosphon-, 
Schwefel-. Sulfonsaure und Salzen davon, enthatt und eine beliebige weitere Substitution von R\ R^, 
eine funktlonelle Einheit, ausgewShIt aus der Gruppe, bestehend aus Nitro-, Halogen-, Cyano-, Ci- 
C2o-Alkyl-, Amino-, AminoalkyI-, ThioalkyI-, SulfoxyalkyI-, Carboxyester-, Hydroxy-, Ci -C20 -Alkoxy-, 
Polyalkoxy-. Ci -C4o-quaternaren Dl- oder Trialkylammoniumresten ist. 

12. Verbindung nach Anspruch 11. ausgewahit aus N-(4-Carboxyben2yliden)-4-chlorbenzolsulfonannld, N-(4- 
Carboxybenzyliden)-benzolsulfonamld, N-(4-Chlorbenzyliden)-4-carboxybenzolsulfonamid, N-Benzyll- 
den-4-carboxybenzolsulfonamid, N-(4-Carboxybenzyllden)-4-carboxybenzolsulfonamid, N-4-(Carboxy- 
benzyliden)-3-nitrobenzolsulfonamid, N-(4-Cyanobenzyliden)-4-carboxybenzolsulfonannid, N-(4-Methoxy- 
benzyliden)-4-carboxybenzolsuifonamld und N,N*-Terephthaliden-bis-(4-carboxybenzolsulfonamid). 

13. Verwendung eIner Verbindung der Formel: 
RiR2C = NS02R3 

worin: 

R^ einen substituierten oder unsubstituierten Rest, ausgewShIt aus der Gruppe, bestehend aus 
Wasserstoff-, Phenyl-, Aryl-, heterocyclischen Ring-, AlkyI- und Cycloalkylresten, bedeutet; 

R2 einen substituierten oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
I Wasserstoff-, Phenyl-, Aryl-, heterocyclischen Ring-, AlkyI-. CycloalkyI-, R^C = NS02R^. Nitro-. Halogen- 
, Cyano-, Alkoxy-, Keto-, Carbonsaure- und Carbalkoxyresten, bedeutet; 

R^ einen substituierten oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
Phenyl-, Aryl-, heterocyclischen Ring-, AlkyI-. CycloalkyI-, Nitro-. Halogen- und Cyanoresten, bedeutet: 
Oder 

R^ mit R2 bzw. R^ mit R^ zusammengenommen ein CycloalkyI-, heterocyclisches und aromatisches 
Ringsystem darstellt; und 

wobei mindestens einer der Reste R\ R^. R^ eine wasserl5slich machende Gruppe enth^lt und der 
zusatzliche Substrtuent von R\ R^ und R^, falls vorliegend, eine funktlonelle Gruppe, ausgewahit aus 
Nitro-. Halogen-, Cyano-, Ci-Cao-AlkyI-, Amino-, AminoalkyI-, ThioalkyI-, SulfoxyalkyI-, Carboxyester-, 
Hydroxy-, Ci -C20 -Alkoxy-, Polyalkoxy-, Ci-Civo-quaternaren Di- oder Trialkylammonium-funktionellen 
Einheiten ist, als Sauerstoffubertragungsmittel in einer blelchenden Waschmittelzusammensetzung. 

14. Verwendung eines Sauerstoffubertragungsmittels nach Anspruch 13 in einer Menge von 0,05 bis 10 
Gew.-% der blelchenden Waschmittelzusammensetzung. 

15. Verwendung eines Sauerstoffubertragungsmittels nach den Anspruchen 13 Oder 14. wobei die wasser- 
loslich machende Gruppe ausgewShlt ist aus Carbon-, Phosphor-, Phosphon-, Schwefel-. SulfonsSure 
und Salzen davon. 

16- Verwendung eines Sauerstoffubertragungsmittels nach einem der Anspruche 13 bis 15. wobei der 
heterocyclische Ring einen substituierten oder unsubstituierten Rest, ausgewahit aus Pyridin-, Pyrrol-, 
Morpholin-, Imidazol-, Triazol-, Tetrazol-, Pyrrolidin-, Pipehdin- und Ptperazinresten darstellt. 

17. Verfahren zum Blelchen eines verfSrbten Substrate, umfassend die Schritte der Anwendung auf das 
verfarbte Substrat einer wasserigen Losung, umfassend eine Persauerstoffverbindung und ein Sauer- 
stoffubertragungsmittel der Formel R^R2C = NS02R^. 
worin: 
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einen substitulerten Oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
Wasserstoff-, Phenyl-. Aryl-, heterocycllschen Ring-, AlkyI- und Cycloalkylresten. bedeutet; 

einen substituierten Oder unsubstituierten Rest, ausgewahit aus der Gruppe. t)estehend aus 
Wasserstoff-, Phenyl-, Aryl-, heterocyclischen Ring-, AlkyI-. CycloalkyI-. R1C = NS02R^. NItro-. Halogen- 
, Cyano-, Alkoxy-, Keto-, Carbonsaure- und Carbalkoxyresten, bedeutet; 

R3 einen substituierten oder unsubstituierten Rest, ausgewahit aus der Gruppe, bestehend aus 
Phenyl-. Aryl-, heterocyclischen Ring-. AlkyI-. CycloalkyI-. NItro-. Halogen- und Cyanoresten. bedeutet; 
Oder 

Ri mit R2 bzw. R^ mit R^ zusannmengenomnnen ein CycloalkyI-. heterocyclisches und aromatisches 
Ringsystem darstellen; und 

wobei mindestens einer der Reste R\ R^. R^ eine wasserloslich machende Gruppe enthalt und der 
zusatzliche Substituent von R\ R^ und R^, falls vorliegend, eine funktionelle Einhert. ausgewahit ist aus 
Nitro-, Halogen-. Cyano-, Ci -C2o-Alkyl-. Amino-, AminoalkyI-, ThioalkyI-, SulfoxyalkyI-, Carboxyester-, 
Hydroxy-, C1-C20 -Alkoxy-. Polyalkoxy-, Ci-C+o-quaternSren Di- Oder Trialkylammonlunn-funktionellen 
Einheiten bedeutet, in einem MolverhSltnis von Persauerstoffverblndung zu SauerstoffUbertragungsmit- 
tel von 250:1 bis 1:2. 

Revendications 

1. Composition de blanchiment detergente comprenant: 

(i) de 1 a 60% en poids d'un compost peroxygene; 

(li) de 0,05 a 10% en poids d'un agent de transfert d'oxyg^ne dont la structure est: 
RiR2C = NS02R3 
dans laqueile: 

R^ est un radical substitu^ ou non substitu6 choisi dans le groupe forrn^ par I'hydrog^ne. les 
radicaux phenyle, aryle. noyau heterocyclique, les radicaux alkyle et cycloalkyle; 

R^ est un radical substitu^ ou non substitue choisi dans le groupe formd par Thydrog^ne, les 
radicaux phenyle, aryle, noyau heterocyclique, alkyle. cycloalkyle, R^C = NS02R^, nitro, halog^no, 
cyano, alkoxy, c6xo. carboxyliques et carboalkoxy; 

R3 est un radical substitue ou non substitue choisi dans le groupe forme par les radicaux 
phenyle, aryle, noyau heterocyclique, alkyle, cycloalkyle, nitro, halogeno et cyano; 
le substituant sur R\ R^ et R^. si present, est un groupe fonctionnel hydrosolubilisant ou un groupe 
fonctionnel choisi parmi les residus fonctionnels nitro, halogeno, cyano, alkyle en Ci h C20, amino, 
aminoalkyle, thioalkyle, sulfoxy alkyle. carboxyester, hydroxy, alkoxy en Ci h C20, polyalkoxy, di- ou 
tri-alkyl{en Ci k C4o)ammonium quaternaire, ou 

Ri avec R2 et R^ avec R^ peuvent respectivement former ensemble un systeme a noyau 
aromatique, heterocyclique et cycloalkyle: et 
(ill) d'envtron 0,5 ^ 50% d'un tenslo-actif. 

2. Composition selon la revendicatlon 1 . comprenant de plus de 1 2i 80% d'un adjuvant de d^tergence. 

3. Composition selon la revendicatlon 1 , comprenant de plus une enzyme choisie dans le groupe f orm§ 
par les proteases, les cellulases, les lipases, les amylases et leurs melanges. 

4. Composition selon les revendications 1 ^ 3, dans laqueile le compost peroxygene est present a ralson 
de 1 ,5 ^ 25% et Tagent de transfert d'oxygene est present h raison de 0.2 a 5% en poids. 

5. Composition selon les revendications 1 ^ 4, dans laqueile le compose peroxygene est une matifere 
minerale choisie dans le groupe forme par les sels perborate, percart>onate, perphosphate, persilicate 
et monopersulfate. 

6. Compositions selon les revendications 1 k 4. dans laqueile le compose peroxygene est un peroxyacide 
organique. 

7. Composition selon les revendications 1 h 6. dans laqueile au moins un H\ R^ et R^ est substitue avec 
un groupe fonctionnel hydrosolubilisant. 
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8. Composition selon la revendication 7, dans laquelle le groupe fonctionnel hydrosolubilisant est choisi 
dans~le~groupe-form6-par-l-aeide~carboxylique.-i-acide-phosphorique,_l!acide_pJios Tacide 
sulfurique, Tacide sulphonique et leuns selis. 

5 9. Composition selon la revendication 1, dans laquelle ledit residu fonctionnel alkylammonium quaternaire 
est un groupe cholyle. 

10. Composition selon les revendications 1^9* dans laquelle I'agent de transfert d'oxygene est choisi dans 
le groupe forme par le N-(4-carboxybenzylidene)-4-chlorobenzene sulfonamide, le N-(4-carboxybenzyll- 
dene)-benzene sulfonamide, le N-(4-chlorobenzylidene)-4-carboxybenzald6hyde, le N-benzylidene-4- 
carboxybenzene sulfonamide, le N-(4-carboxybenzylidene)-4-carboxybenzene sulfonamide, le N-(4- 
carboxybenzylidene)-3-nitrobenzenesulfonamide, le N-(4^cyanobenzylidene)-4-carboxybenzene sulfona- 
mide, le N-(4-m^thoxybenzylidene)-4-carboxybenzene sulfonamide, le N-(3-hydroxybenzylidene)-4- 
chlorobenzene sulfonamide, le N,N*-terephtalidene-bis-(4-carboxybenzene sulfonamide), le 3-methyl- 
1,2-benzisothia2ole-1,l-dioxyde, le N-benzylidenebenzene sulfonamide, le 1,2-benzisothiazole-1.1- 
dioxyde et le N-(3'pyridinylm§thyl§ne)benz§ne sulfonamide. 

11. Compost, dont la structure est: 
20 R^R2C = NS02R^ 

dans lequel: 

est un radical substitu^ ou non substitu4 choisl dans le groupe form^ par Thydrog^ne. les 
radicaux phenyle, aryle, alkyle et cycloalkyle; 

25 R2 est un radical substitue ou non substitue choisi dans le groupe forme par Thydrogene, les 

radicaux phenyle, aryle, alkyle, cycloalkyle, R^C = NS02R^. nitro, halog^no. cyano. alkoxy, ceto. 
carboxylique et carboalkoxy; 

R3 est un radical substitue ou non substitue choisi dans le groupe forme par les radicaux phenyle, 
aryle. alkyle. cycloalkyle, nitro, halog^no et cyano; ou 

30 W avec R2 et R^ avec R^ peuvent respectivement former ensemble un systeme a noyau 

aromatique et cycloalkyle; et dans lequel au moins de R\ R^ et R^ contient un residu fonctionnel 
hydrosolubilisant choisi dans le groupe forme par I'acide carboxylique, I'acide phosphorique, Tacide 
phosphonique, I'acide sulfurique, I'acide sulfonique, et leurs sels, et toute autre substitution de R\ R^, 
R3 est un residu fonctionnel choisi dans le groupe forme par les radicaux nitro. halogeno. cyano, alkyle 

35 en Ci a C20. amino, aminoalkyle. thtoalkyle, sulfoxyalkyle. carboxyester. hydroxy, alkoxy en Ci a C20, 

polyalkoxy, di- ou tri-alkyl(en Ci a C4o)ammonium quaternaire. 

12. Compost selon la revendication 11, choisi parmi le N-(4-cartx3xybenzylid§ne)-4-chlorobenz§ne sulfona- 
mide, le N-(4-carboxybenzylidene)-benzene sulfonamide, le N-(4-chlorot)enzylidene)-4-carboxybenzene 

40 sulfonamide, le N-benzylldfene-4-carboxybenzene sulfonamide, le N-(4-carboxyk>enzylidene)-4-carboxy- 
benzene sulfonamide, le N-(4-carboxybenzylidene)-3-nitrobenzene sulfonamide, le N-(4-cyanobenzyli- 
dene)-4-carboxybenzene sulfonamide, ie N-(4-m§thoxybenzylidene)-4-cartx)xybenz§ne sulfonamide et 
le N,N'-terephtalidene-bis-(4-carboxybenzene sulfonamide). 

45 13. Utilisation d'un compose de formule: 

Rm2C = NS02R3 

dans laquelle 

50 R^ est un radical substitu§ ou non substitu^ choisi dans le groupe form6 par Thydrog^ne. les radicaux 
phenyle, aryle. noyau h§terocy clique, alkyle et cycloalkyle; 

R^ est un radical substitue ou non substitue choisi dans le groupe form6 par I'hydrogene, les 
radicaux phenyle. aryle. noyau h^t^rocyclique, alkyle, cycloalkyle, R^C^^NSOaR^, nitro. halogeno. 
cyano, alkoxy. c6to, carboxylique et carboalkoxy; 
55 R^ est un radical substitue ou non substitue choisi dans le groupe forme par les radicaux phenyle. 

aryle, noyau heterocycllque. alkyle, cycloalkyle, nitro. haiogeno et cyano; ou 

R^ avec R^ et R^ avec R^ peuvent respectivement former ensemble un systeme h noyau 
cycloalkyle, heterocycllque et aromatique; et 
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dans laquelle au moins un de R\ R^. incorpore un groupe hydrosolubilisant et le substituant 
supplementaire sur R\ R^ et R^, si present, est un groupe fonctionnel choisi parmi les r^sidus 
fonctionnels nitro, halog^no, cyano. alkyte en Ci a C20. amino, aminoalkyle. thioaikyle. sulfoxyalkyle. 
carboxyester, hydroxy, alkoxy en Ci h C20, polyalkoxy. di- oy tri-alkyl(en Ci h C«o)ammonium 
quaternaire en tant qu*agent de transfert d*oxyg§ne dans une composition de blanchiment d^tergente. 

14. Utilisation d*un agent de transfert d'oxygene selon la revendication 13 ^ raison de 0,05 h 10% en polds 
de la composition de blanchiment d^tergente. 

15. Utilisation d'un agent de transfert d'oxygene selon les revendications 13 ou 14, dans laquelle le groupe 
hydrosolubilisant est choisi parmi Tacide carboxytique. I'acide phosphorique. I'acide phosphonique, 
racide sulfurique. I'acide sulfonique et leurs sels. 

16. Utilisation d*un agent de transfert d'oxygene selon Tune quelconque des revendications 13 li 15, dans 

laquelle le noyau het§rocyclique est un radical substitu^ ou non substitue choisi parmi les radicaux 
pyridine, pyrrole, morpholine, imidazole, triazole. t§trazole. pyrrolidine, piperidine et pip^razine. 

17. Precede pour blanchir un substrat colore comprenant l*etape consistant a appliquer au substrat color6 
une solution aqueuse comprenant un compost peroxyg^n^ et un agent de transfert d'oxygene de 
formule R^R2C = NS02R^ dans laquelle R^ est un radical substitue ou non substitue choisi dans le 
groupe forme par I'hydrogene, les radicaux phenyle, aryle, noyau heterocyclique. alkyle et cycloalkyle; 

R2 est un radical substitue ou non substitue choisi dans le groupe forme par Thydrogene, les 
radicaux phenyle. aryle. noyau h6t6rocyclique. alkyle, cycloalkyle, R^C = NS02R^. nitro. halog^no. 
cyano, alkoxy, c^to, carboxylique et carboalkoxy; 

R3 est un radical substitue ou non substitu^ choisi dans le groupe forme par les radicaux phenyle, 
aryle, noyau heterocyclique, alkyle, cycloalkyle, nitro, haiogeno et cyano; ou 

avec R^ et R^ avec R^ peuvent respectivement former ensemble un syst^me h noyau 
aromatique, heterocyclique et cycloalkyle; et 

dans laquelle au moins un de R\ R^, incorpore un groupe hydrosolubilisant et le substituant 
supplementaire sur H\ R^ et R^, si present, est un residu fonctionnel choisi parmi les residus 
fonctionnels nitro, halog6no, cyano, alkyle en Ci k C20, amino, aminoalkyle, thioaikyle, sulfoxyalkyle, 
carboxyester, hydroxy, alkoxy en Ci a C20, polyalkoxy, di- ou tri-alkyl(en Ci a C4o)ammonium 
quaternaire, le rapport molaire du compose peroxygene a Tagent de transfert d'oxygene ^tant de 250:1 
It 1:2. 
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